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ADAPTER WITH AT LEAST TWO ADAPTER
PARTS WHICH ARE CONNECTABLE TO
ONE ANOTHER

This Utility Patent Application 1s a Continuation Appli-
cation of earlier filed and presently pending U.S. application
Ser. No. 14/440,682 filed on May 3, 2013, and which claims
priority from German Patent Application Serial No. 20 2012
010 703.8, and which was filed on Nov. 9, 2012; and PCT
Application Serial No. PCT/EP2013/051204, and which was
filed on Jan. 23, 2013. The above referenced applications are
all for the same 1nvention, and all by the same 1nventors.

The present 1nvention relates to an adapter with at least
two adapter parts which can be coupled to each other, and
wherein a first adapter part has, at a first end, a plug for
coupling to a USB socket.

Adapters for coupling to a USB socket or to a USB
interface, which 1s generally also referred to as a USB port,
are known from the general prior art. USB sockets are, for
example, common in computers 1n order to connect external
components or peripherals directly or via a connection cable.
The external components can, for example, be USB memory
sticks which can generally also be referred to as USB sticks.
USB memory sticks are understood to be mass storage
devices which can be connected via the USB socket. The
external components can, for example, also be external hard
drives, MP3 players, digital cameras and the like.

Because they can be accessed quickly and are easy to
handle, USB memory sticks have in particular established
themselves and so prevailed over other mass storage
devices. The use of USB sockets has also established itself
as the preferred means for joining two electronic compo-
nents together.

So that they can be coupled directly to the USB socket, the
external components can have a USB plug at one end. This
1s a standard plug. The USB plug can thus be designed as an
integral part of, for example, a USB memory stick or another
peripheral. It 1s also known that a cable, the end of which the
external component or the peripheral 1s then connected or
can be connected to, 1s then connected to the USB plug. This
1s, for example, the norm for connecting digital cameras, or
for connecting larger external hard drives. When the cou-
pling 1s effected via a connection cable that 1s plugged into
the USB socket by means of a USB plug, the device to be
connected via the USB socket can be coupled to the cable 1n
any fashion, preferably also via a USB interface.

The disadvantage of a USB socket consists in the fact that
it 1s mconvenient to plug 1 and unplug the USB plug, 1n
particular when 1t 1s intended to connect multiple USB
devices regularly to the USB socket.

Adapters are known from the prior art and which can be
plugged into a USB socket, and to that end of which 1s
averted or on the opposite end from the USB socket, a cable
or a peripheral 1s then connected to same. In order to connect
the cable or the peripheral, adapters of this type can also
have a USB interface (USB plug or USB socket) or have any
type of plug or another type of socket. However, handling 1s
not made easier as a result, in particular when 1t 1s intended
to couple multiple devices or cables regularly to the USB
socket.

The object of the present invention 1s to provide an
adapter by means of which 1t 1s possible to connect a cable
or an external component or a peripheral simply, quickly and
reliably to a USB socket.

This object 1s achieved according to the mvention by an
adapter with at least two adapter parts which can be coupled
to each other, and wherein a first adapter part has, at a first
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2

end, a plug for coupling to a USB socket and, at a second
end, at least one first electrical contact element, and a first
part of a magnetic coupling device, and wherein a second
adapter part has, at a first end which 1s provided for coupling
to the second end of the first adapter part, at least one
clectrical counter-contact element, and a second part of the
magnetic coupling device, and an interface at a second end,
and wherein the first adapter part forms, at 1ts second end, at
least one contact face which 1s inclined relative to a cross-

sectional surface which 1s oniented at right angles to a
longitudinal axis of the adapter, and wheremn the second
adapter part has a complementary contact face at its first end
and the contact faces adjoin each other 1n a plane-parallel
fashion when the adapter parts are coupled magnetically to
cach other.

Because the adapter according to the present invention
has at least two adapter parts which can be coupled to each
other magnetically, a cable, but also any electronic device,
can be connected particularly simply and comfortably to a
USB socket. For this purpose, the first adapter part accord-
ing to the present mvention has, at a first end, a plug for
coupling to a USB socket. It may hereby be a standard USB
plug. Moreover, the first adapter part has, at a second end, at
least one first electrical contact element, and preferably
multiple contact elements, and further a first part of a
magnetic coupling device.

According to the present invention, 1t 1s provided that a
second adapter part has, at a first end which 1s provided for
coupling to the second end of the first adapter part, at least
one electrical counter-contact element, and preferably mul-
tiple counter-contact elements; and a second part of the
magnetic coupling device. The second adapter part can have,
at a second end, an interface, which 1s preferably a USB
socket.

The first adapter part forms, at 1ts second end, at least one
contact face which 1s inclined relative to a cross-sectional
surface and which 1s further oriented at right angles to the
longitudinal axis of the adapter. The second adapter part has,
at 1ts first end, a complementary contact face. The respective
contact faces adjoin each other 1n a plane-parallel fashion
when the adapter parts are magnetically, and releasably
coupled to each other by the force provided by the magnetic
coupling device.

The advantage of the solution according to the teachings
of the present invention first consists at least i part 1n the
fact that the first adapter part can be introduced into a USB
socket and remain there. In order to connect a cable or a
device or any external component to the USB socket, the
second adapter part 1s first coupled to the cable or the
external component to be connected. In order then to eflect
a coupling between the cable or the external component and
the USB socket, it 1s suflicient to couple the two adapter
parts to each other, which 1s particularly simple because of
the magnetic coupling device, and can even take place
automatically by the two adapter parts being moved toward
cach other. A cable or an external component can thus be
connected to a USB socket simply, quickly and reliably. It 1s
advantageous 1 multiple cables or external components are
provided with a second adapter part so that there 1s no need
to remove the second adapter part from an external compo-
nent or a cable and attach 1t to a different component.

It 1s 1n principle possible that the second adapter part 1s
already part of the cable or the second adapter part is
integrated into an external component.

It can be advantageous if the second adapter part and/or
the first adapter part 1s connected directly to a cable or
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coupled firmly to a cable. The corresponding adapter part
can be used with the attached cable as a lead.

If the second adapter part 1s part of a cable or a cable 1s
connected directly to the second adapter part, within the
sense of the claims as provided the cable can represent a part
of the second adapter part. The interface provided according
to the mnvention of the second adapter part 1s then preferably
formed at the free end of the cable. The interface can have
any design, for example a plug or socket, and 1n particular

a USB plug or a USB socket.

Analogously, the first adapter part can likewise be part of
a cable or be coupled directly to a firmly connected cable. In
this case, the cable can preferably form, at the end averted,
or opposite from the magnetic coupling device, a plug for
coupling to a USB socket.

Another particular advantage of the present invention
consists 1n the fact that, because the contact faces are
spacially arranged or inclined relative to the cross-sectional
arca of the adapter, the magnetic coupling device can be
integrated into the contact faces particularly advantageously.
Moreover, the contact elements and the counter-contact
clements can be integrated particularly advantageously, and
wherein 1t 1s also possible for the contact elements and/or the
counter-contact elements to take the form of flat contacts,
contact strips, or contact springs. It 1s also possible to design
or arrange the contact elements and/or the counter-contact
clements 1n such a fashion that they are spring-loaded.

Still another advantage of the arrangement of the contact
faces so that they are inclined relative to the cross-sectional
area of the adapter consists 1n the fact that the magnetic
coupling device 1s assisted or 1t 1s at least possible that the
contact faces can at least absorb some of the load of the
second adapter part or of the cable coupled thereto, or of the
external component coupled thereto. In the case where the
two adapter parts are coupled via contact faces which extend
in plane-parallel fashion with the cross-sectional area, the
contact face cannot absorb any forces so that in this case
only the magnetic coupling device 1s decisive or effective for
holding or securing the second adapter part against the first
adapter part. In particular when a USB stick 1s, for example,
connected directly to the second adapter part, loads and
bending forces can occur which can result in undesired
loosening of the magnetic coupling between the two adapter
parts. This requires the magnets to have a particularly strong
design. However, when the magnets are arranged 1n contact
faces which extend in plane-parallel fashion with the cross-
sectional area, since the magnets extend essentially in the
same direction as the longitudinal axis of the adapter, this
can result in space problems, especially when large magnets
are 1ntended to be used. This problem can be mitigated or
prevented by the contact faces being inclined according to
the teachings of the present invention relative to the cross-
sectional area. It 1s here preferable 1f the contact faces of the
adapter parts extend at least approximately in plane-parallel
fashion with a base face of the adapter. The base face as
described hereinafter corresponds essentially to a face which
extends 1n plane-parallel fashion with the two largest outer
faces (top and bottom) of the USB plug at the first end of the
first adapter part. The base face thus extends at right angles
to the cross-sectional area.

It 1s advantageous if the contact faces are each integrated
into a shoulder and the two adapter parts have a correspond-
ing complementary design so that the first adapter part 1s
coupled to the second adapter part by being moved toward
cach other in a direction which extends at an angle, prefer-
ably at right angles, to the longitudinal axis of the adapter

10

15

20

25

30

35

40

45

50

55

60

65

4

part or to the direction in which the first adapter part 1s
plugged, with 1its USB plug formed at the first end, into the

USB socket.

It 1s advantageous 1f the first adapter part has, at 1ts second
end, a recess which forms the contact face, and at least one
turther bearing face, and wherein the second adapter part
has, at its first end, a complementary recess which forms the
contact face and at least one bearing face, and wherein the
bearing faces and the contact faces of the adapter parts are
in each case situated opposite one another 1n plane-parallel
fashion when the adapter parts are coupled magnetically to
cach other.

Because the recess 1s designed 1n such a way that a contact
face, and at least one further bearing face are created, this
results 1n a particularly good coupling between the two
adapter parts. It 1s hereby provided that the contact face and

the bearing face of an adapter part do not extend 1n plane-
parallel fashion but at an angle to each other.

It 1s advantageous 1f the first adapter part has, by virtue of
the recess, a contact face and two bearing faces at its second
end, and wherein the second adapter part has, at its first end,
a complementary contact face and two complementary bear-
ing faces, and wherein the bearing faces and the contact
taces of the adapter parts are 1n each case situated opposite
one another and 1n a plane-parallel fashion when the adapter
parts are coupled magnetically to each other.

It 1s furthermore advantageous 1f the recess at the second
end of the first adapter part forms a step or a shoulder and
the first end of the second adapter part has a complementary
design.

Because of the aforementioned design as a step or a
shoulder, a contact face can be particularly advantageously
formed 1n the respective adapter part, and 1n particular 1n
conjunction with at least two further bearing faces. The
bearing faces can here preferably extend 1n a plane-parallel
fashion with each other. The bearing faces and the contact
tace preferably do not extend 1in a plane-parallel fashion.

It 1s advantageous 1f the contact faces of the adapter parts
extend at least approximately in a plane-parallel fashion
with the base face of the adapter. It 1s moreover advanta-
geous 1f the bearing faces extend at least approximately 1n a
plane-parallel fashion with the cross-sectional area of the
adapter.

Because the contact faces extend in a plane-parallel
fashion with a base face of the adapter, there 1s particularly
good bearing contact 1n order to couple the first adapter part
to the second adapter part.

It 1s advantageous if the contact face 1s arranged 1n the
first adapter part 1n such a way that, when the first adapter
part 1s plugged with 1ts USB plug into a USB socket, the
contact face at the second end of the first adapter part points
upwardly and thus preferably extends or is oriented in a
horizontal plane.

It 1s advantageous 1f the contact face 1s arranged in the
first adapter part in such a way that the contact face points
upwardly and extends in a horizontal plane when the first
adapter part 1s oriented with 1ts USB plug 1n such a way that
the base face of the adapter 1s oriented 1n a plane-parallel
fashion with a horizontal plane, and a space 1n the USB plug
exists 1n the upper part of the USB plug, and which serves
to receive a tongue of the USB socket.

The terms “upper”, “oriented upwardly”, “top”, “lower”,
“oriented downwardly” and “underside” generally refer to a
positioning of the adapter part in which the base face of the
adapter 1s oriented 1n a plane-parallel fashion with a hori-
zontal plane, and the space in the USB plug of the first
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adapter part, which 1s provided to recetve a tongue of a USB
socket, 1s situated 1n the upper part of the USB plug.

The steps 1n the two adapter parts are preferably designed
in such a way that the steps each have a height which
corresponds at least approximately to half the height of the
adapter 1n the coupling region of the two adapter parts. It can
here be advantageous 11 the length of the step, extending in
the longitudinal direction of the adapter, corresponds to 1 to
4 times, and preferably to 1.5 to 2.5 times, the height of the
step.

The step 1n the first adapter part 1s preferably designed in
such a way that i1ts underside forms part of the underside of
the adapter. The top of the step preferably extends in a
plane-parallel fashion with the base face 1n a plane which
divides the adapter preferably approximately centrally with
respect to 1ts height, and wherein the contact face being
tormed by the top of the step and the contact face 1s oriented
upwardly.

For this purpose, the step in the second adapter part
preferably has a complementary design.

It 1s advantageous 1if, 1n the first adapter part, the step
adjomns as closely as possible the USB plug which 1s
provided for insertion into a USB socket.

It 1s advantageous 1f the magnetic coupling device 1s
formed 1n the contact faces.

The magnetic coupling device can have at least one
magnet which 1s arranged 1n the first part or in the second
part of the magnetic coupling device. The magnet can here
interact with a soft iron or a soft magnetic material as a
counter-element in the respective other part or with a mag-
net.

According to the teachings of the present imnvention, the
first part and/or the second part of the magnetic coupling
device has at least one magnet. In the case of a design where
multiple magnets are arranged in a part of the magnetic
coupling device, a corresponding number of magnets or a
corresponding number of counter-eclements made from a soft
magnetic material can be provided in the respective other
part of the magnetic coupling device. Compounds or other
variations are also possible. In each case, a magnet and a
counter-element can be provided in each part. Multiple
magnets or solt magnetic counter-elements are also possible.

It 1s advantageous if one part of the magnetic coupling
device has at least one magnet, and preferably two magnets,
and the other part of the magnetic coupling device has at
least one soit magnetic material as a counter-element, and
preferably two counter-clements.

It can furthermore be advantageous 11 the first part of the
magnetic coupling device has at least two magnets and the
second part of the magnetic coupling device has at least two
magnets. In this arrangement, the magnets are oriented in
such a way that individual magnets oriented with opposing
poles are situated opposite each other when the first adapter
part 1s coupled to the second adapter part.

The inventors believe that a product which includes two
or at least two magnets 1s particularly advantageous in order
to couple the two adapter parts to each other reliably. It can
be provided that each adapter part has two magnets oriented
with opposing poles so that the two adapter parts can
particularly and advantageously be joined together, auto-
matically.

It 1s advantageous if the at least one electrical contact
clement and the at least one electrical counter-contact ele-
ment are 1 each case arranged in the respective contact
faces.
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It can be advantageous if the magnets are arranged 1n the
contact faces 1n such a way that the contact elements and the
counter-contact elements are situated between the magnets
ol a contact face.

It 1s furthermore advantageous 1f the at least one electrical
contact element and the at least one electrical counter-
contact element are designed as a flat contact or a contact
strip, and wherein the at least one contact element and/or the
at least one counter-contact element i1s designed or arranged
so that they are spring-loaded.

It 1s advantageous 1f four contact elements and four
counter-contact elements are provided in order to transmit
data and/or electricity.

It 1s also advantageous 1f the two outer of the contact
clements arranged preferably parallel next to each other are
longer and/or are more spring-loaded than the two other
contact elements, and wherein the two outer contact ele-
ments are preferably provided in order to transmit electricity
and 1t 1s thereby intended to ensure that, when the two
adapter parts are separated from each other, the electricity
contacts remain 1n contact for a longer period of time than
the data contacts.

It can furthermore be advantageous if the first adapter part
has at least one shielding contact at its second end, and the
second adapter part has at least one shielding contact at 1ts
first end 1n each case, and wherein the at least one shielding
contact i the first adapter part contacts the at least one
shielding contact of the second adapter part, when the
adapter parts are magnetically coupled to each other.

It 1s advantageous 11 each adapter part has two shielding
contacts, and wherein 1n each case a shielding contact of an
adapter part 1s associated with a shielding contact of the
other adapter part, and forms a shielding contact pair. It can
here be advantageous 1i each shielding contact pair has a
shielding contact which 1s designed or arranged so that 1t 1s
spring-loaded. It 1s advantageous 1f the shielding contacts
are designed as flat contacts, contact strips, or contact
springs. The shielding contacts are preterably coupled to the
housing of the respective adapter part in order to produce an
advantageous shielding eflect.

It 1s advantageous 1f an electrical contact element and an
clectrical counter-contact element form a contact pair. It 1s
here advantageous 1f either the contact element or the
counter-contact element 1s designed or arranged so that 1t 1s
spring-loaded. This 1s preferable because 1t takes the form of
a contact spring, and wherein the respective other element 1s
designed as a flat contact or contact strip, that 1s, 1t 1s not
spring-loaded. It 1s advantageous 1 either all the contact
clements or all the counter-contact elements are designed so
that they are spring-loaded, and preferably are provided as
contact springs.

The second adapter part can have any interface at its
second end. The interface may optionally also be replaced
by an integrated mass storage device or a transmitter and/or
receiver unit. The interface can pretferably be designed as a
USB socket. The interface can, however, also be designed as
a USB plug or as any type of socket or any type of plug.

It 1s possible for the plug of the first adapter part to have
any type of design. Although 1t 1s advisable that the plug 1s
designed for coupling to a USB socket. However, the
fundamental 1dea of the invention 1s not, necessarily limited
to the use of the solution according to the invention for
coupling to a USB socket. This 1s only a particularly suitable
and practical design. I 1n particular the USB socket 1s 1n the
future to be replaced by a diflerent socket, the adapter
according to the mvention can be adapted thereto by rede-
signing the plug of the first adapter part.
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A solution which 1s independent from the adapter with at
least two adapter parts which can be coupled to each other
1s also provided. In this regard, an adapter part with a firmly
coupled cable 1s claamed. In this arrangement, a cable
coupled to one end of an adapter part, and preferably
designed according to the second adapter part, 1s described.
Alternatively, the adapter part can also have a design which
corresponds to that of the first adapter part.

An independent inventive solution which 1s disclosed
provides an adapter part with a first end which 1s provided
for coupling to an end of a further adapter part. Electrical
counter-contact elements and a part of a magnetic coupling
device are formed at the first end of the adapter part.
Moreover, a contact face which 1s inclined with respect to a
cross-sectional area oriented at right angles to the longitu-
dinal axis of the adapter 1s formed at the first end. The
adapter part has, at its second end, a firmly coupled cable
which has an interface at 1ts end averted from the adapter
part.

The further adapter part 1s preferably designed in the way
described 1n the case of the adapter part already described,
above.

The adapter part as claimed 1n the present application can
preferably have individual or multiple features which are
disclosed with respect to the second adapter part.

An exemplary embodiment of the invention 1s explained
in principle, below, with reference to the drawings, in which:

FIG. 1 shows a perspective view ol the adapter according,
to the invention with two adapter parts coupled magnetically
to each other;

FIG. 2 shows a view 1n section of the adapter according
to the invention from FIG. 1;

FIG. 3 shows a perspective view of the first adapter part;

FIG. 4 shows a perspective view of the second adapter
part,

FIG. 5 shows a view of the second end of the second
adapter part 1n a perspective view; and

FIG. 6 shows an alternative design of the second adapter
part with a firmly coupled cable.

FIG. 1 shows an adapter 1 with two adapter parts 2, and
3 and which can be magnetically coupled to each other. The
first adapter part 2, which 1s also shown individually 1n FIG.
3, has at a first end a plug 4 for coupling to a USB socket
(not shown 1n more detail). The plug 4 takes the form of a
USB plug. At a second end, the adapter part 2 has multiple
clectrical contact elements 5 and a first part 6a of a magnetic
coupling device 6. In the exemplary embodiment, the first
adapter part 2 has four contact elements 5, the two contact
clements 3 situated on the outside being provided in order to
transmit electricity and the two contact elements 5 situated
on the inside being provided in order to transmit data,
although the design and the specific number of the contact
clements 5 do not fall within the scope of the mvention.

The first part 6a of the magnetic coupling device 6 has
two magnets 7. A greater or lesser number of magnets 7 can,
however, also be used here, as can a soit magnetic material
instead of the magnets as described, above. The magnets 7
are prelerably arranged i such a way that the contact
clements 5 are situated between them.

The second adapter part 3 has, at a first end, which 1s
provided for coupling to the second end of the first adapter
part 2, multiple electrical counter-contact elements, the
number of which corresponds to the number of the contact
clements 5. Furthermore, the first end of the second adapter
part 3 has a second part 65 of the magnetic coupling device
6. The second part 65 of the magnetic coupling device 6 has
two magnets 9 (or a soft magnetic material instead of the
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magnets) which are situated 1in corresponding fashion oppo-
site the two magnets 7 when the first adapter part 2 1s
coupled to the second adapter part 3, as shown in FIGS. 1
and 2.

A magnet 7, and a magnet 9 form a magnetic contact pair,
and wherein the magnets 7, and 9 are 1n each case arranged
in such a way that the magnets 7, and 9 of a magnetic contact
pair are situated with their poles arranged opposite to each
other when the adapter parts 2, and 3 are coupled to each
other, magnetically. It 1s in principle possible for one of the
magnets ol a magnetic contact pair to be replaced by a soft
magnetic material.

In the exemplary embodiment, it can be provided that
both the magnets 7, of the first adapter part 2, are oriented
with opposing poles. Similarly, the magnets 9 1n the second
adapter part 3 can likewise be designed with opposing poles
which are oriented so that the two adapter parts 2, and 3 can
be coupled to each other only 1n a specific orientation. In the
present case the adapter parts 2, and 3 can, because of their
structural design, be coupled to each other only in one
orientation. A corresponding magnetic orientation of the
magnets 7, and 9 can, however, assist this or assist seli-
closing of the adapter parts 2, and 3.

The second adapter part 3 has an interface 10 at 1ts second
end, this being a USB socket in the exemplary embodiment.
Alternatively, however, 1t can also be any type of socket.
Moreover, 1t 1s possible for the interface 10 to take the form
of a USB plug or any other type of plug.

The first adapter part 2 (see FIGS. 1 and 2) forms, at its
second end, a contact face 11 which 1s inclined with respect
to a cross-sectional area of the adapter 1, and which 1s
further oriented at right angles to a longitudinal axis X of the
adapter. The second adapter part 3 has a complementary
contact face 12 at its first end. The contact faces 11, and 12
adjoin each other in a plane-parallel fashion when the
adapter parts 2, and 3 are coupled to each other, magneti-
cally, by the force of the magnetic coupling device 6, and
which 1s shown in FIGS. 1 and 2, respectively.

The first adapter part 2 has, as 1s clear from a study of
FIGS. 1 to 3, at its second end, a recess 13 and by which the
contact face 11, and two bearing faces 14 are formed. The
second adapter part 3 has a complementary design and has
a recess 15 which forms a contact face 12 which comple-
ments the contact face 11, and two bearing faces 16 comple-
menting the bearing faces 14. The bearing faces 14, and 16
and the contact faces 11, and 12 are 1n each case situated
opposite to each other and are disposed in a plane-parallel
orientation when the adapter parts 2, and 3 are coupled to
cach other magnetically, as shown i FIG. 1 and FIG. 2,
respectively.

As should be clear from a study of FIGS. 1 to 3, the first
adapter part 2 forms a step 17 because of the presence of the
recess 13. The second adapter part 3 forms a corresponding
complementary step 18. When situated one on top of the
other, as 1s provided 1n order to couple the adapter parts 2,
and 3, the respective steps 17, and 18 have a height dimen-
sion which essentially corresponds to the height of the
adapter 1 1n the adjoining regions.

The contact faces 11, and 12 of the adapter parts 2, and 3
extend 1n an at least approximately plane-parallel fashion
with respect to a base face of the adapter 1. In the exemplary
embodiment, the base face of the adapter 1 extends in an
essentially plane-parallel fashion with respect to the top 19
of the housing (or, analogously, with respect to the bottom
of the housing which 1s not shown 1n detail) of the adapter
1, as shown by way of example 1n FIG. 1. In the exemplary
embodiment, the base face 1s also defined by the plug 4 of
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the first adapter part 2. The base face extends 1n a plane-
parallel fashion with respect to the two largest outer faces
da, and 4b of the plug 4, these being the top 4a, and the
bottom 4b, of the plug 4.

The contact face 11 of the first adapter part 2 points
upwardly and the contact face 12 of the second adapter part
3 points downwardly when the first adapter part 1s oriented
with 1ts USB plug 4 1n such a way that the base face of the
adapter 1s oriented 1n a plane-parallel fashion with respect to
a horizontal plane, and a space 4¢ 1n the USB plug 4, serves
to recerve a tongue of the USB socket, 1s situated at the top
in the USB plug 4.

The bearing faces 14, and 16 extend in an at least
approximately plane-parallel fashion with respect to the
cross-sectional area of the adapter 1.

The magnetic coupling device 6 1s, as 1s clear from FIGS.
3 to 5, and which 1s formed 1n the contact faces 11, and 12
has the already described magnets 7, and 9 or optionally
counter-elements made from a soft magnetic material.

As 1s clear from a study of FIGS. 3 to 5, the contact
elements 5, and the counter-contact elements 8, are also in
cach case arranged in the corresponding contact faces 11,
and 12 or formed therein. In the exemplary embodiment, the
contact elements 5 of the first adapter part 2 are designed as
flat contacts or contact strips and preferably are not spring-
loaded. In the exemplary embodiment, the counter-contact
clements 8 are designed as contact springs or are spring-
loaded, and/or are arranged 1n a spring-loaded fashion. As a
result, reliable contacting of the contact elements 5 with the
counter-contact elements 8 and a structurally simple product
1s ensured.

The first adapter part 2, and the second adapter part 3 each
have at least one shielding contact 20, and 21 which are
arranged 1n the contact faces 11, and 12 or are formed
therein. The shielding contacts 20, and 21 contact each other
when the first adapter part 2 1s coupled magnetically to the
second adapter part 3. The shielding contacts 20, and 21 are
coupled, 1n a manner which 1s not shown 1n detail, to the
respective housing of the associated adapter part 2, and 3 in
order to produce a shielding effect. In the exemplary
embodiment it 1s provided that the shielding contacts 21 are
designed so that they are spring-loaded 1n the second adapter
part 3, or as shielding contact springs. The shielding contacts
20 1n the first adapter part 2 are preferably designed as tlat
contacts or strip contacts. This arrangement can, however,
also be reversed. It 1s advantageous 1f all the contacts
(contact elements 5, counter-contact elements 8, and shield-
ing contacts 20, and 21) are formed 1n the contact faces 11,
and 12 as flat contacts, or have a strip form, and which 1s
designed or arranged 1n a partially spring-loaded fashion, 1in
contrast to a design as contact pins.

In the exemplary embodiment, as 1llustrated, it 1s provided
that the contact elements 5, the counter-contact elements 8,
the shielding contacts 20, and 21 and the magnets 7, and 9
are, 1n each case, arranged symmetrically about a center axis
or the longitudinal axis of the adapter.

FIG. 6 shows an alternative design of an adapter part. In
the exemplary embodiment, this 1s shown by way of
example with the aid of the second adapter part 3. The
adapter part shown in FIG. 6 can, however, also have
individual or multiple features of the first adapter part 2.

The second adapter part 3 shown in FIG. 6 has a cable 22,
which 1s firmly coupled to 1ts second end, and which forms
the iterface 10. The second adapter part 3 can be part of a
cable 22.

The interface 10 which forms the cable 22 can, for
example, take the form of a plug or a socket, and 1n
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particular a USB plug or a USB socket. However, any other

type of design of the interface 1s also possible. For example,

an electrical or electronic appliance, for example an audio or
video unit or a camera, can also be connected directly to the

intertace 10.

The interface 10 preferably takes the form of a USB plug.

The mterface 10 1s preferably formed at that end of the

cable 22 which 1s averted from the magnetic coupling device

6.

The cable 22 can be firmly coupled to the second adapter
part 3, for example, by the cable 22 being connected directly,
or the cable 22 being formed integrally with the second
adapter part 3, or the cable 22 being coupled to the second
adapter part 3 by means of a clamping, adhesive, or screw
connection, or being connected firmly to the second adapter
part 3.

The second adapter part 3 can, as long as it i1s not
explicitly excluded by the connected cable 22, have the
features which have already been described with respect to
FIGS. 1 to 3.

The specific design of the second adapter part 3 shown 1n
FIG. 6 1s optional. The essential thing with respect to the
alternative embodiment shown 1n FIG. 6 1s that the second
adapter part 3 has a cable 22 coupled firmly to 1ts second
end. This design can also be transferred to the other exem-
plary embodiments shown i FIGS. 1 to 5.

The second adapter part 3, and which 1s shown 1n FIG. 6
with the firmly coupled cable 22 illustrates an independent
and advantageous mventive solution for a cable 22.

We claim:

1. An adapter having two complimentary adapter parts
which can be magnetically coupled to each other, the adapter
comprising;

a first adapter part having a first end and an opposing
second end, with a longitudinal axis extending medially
through the first adapter part from the first end to the
second end, the first end of the first adapter part having,
a plug configured for releasable communicative
engagement with a USB port of a first electronic
device, and the second end of the first adapter part
defining a recess step having two generally vertically
ortented spaced apart bearing faces that limit move-
ment along the longitudinal axis, and which are ori-
ented transverse to the longitudinal axis and horizon-
tally offset from one another with the recess step
therebetween, and further having an angulated contact

face that extends generally along the longitudinal axis

between the two bearing faces, the angulated contact

face carrying at least one strip type electrical contact
and at least one shielding contact, and further wherein
the angulated contact face of the first adapter part
carries a magnet;

a second adapter part having a first end and an opposing
second end, with a longitudinal axis extending medially
through the second adapter part from the first end to the
second end, the second end of the second adapter part
having an interface for releasable communicative
engagement with a second electronic device, and the
first end of the second adapter part defining a recess
step that 1s complementary to the recess step defined by
the first adapter part, the recess step defined by the
second adapter part having two generally vertically
ortented spaced apart bearing faces that limit move-
ment along the longitudinal axis, and which are ori-
ented transverse to the longitudinal axis and horizon-
tally offset from one another with the complementary

recess step therebetween, and further having an angu-




US 10,320,136 B2

11

lated contact face that extends generally along the
longitudinal axis and 1s positioned between the two
spaced apart bearing faces, the angulated contact face
carrying at least one spring loaded electrical counter
contact and at least one shielding contact, and further
wherein the angulated contact face of the second
adapter part carries a magnet; and

the magnet carried by the contact face of the first adapter
part and the magnet carried by the contact face of the
second adapter part are oriented such that the magnets
are magnetically attracted to one another to cause the
first adapter part contact face and the second adapter
part contact face to magnetically connect vertically so
that the spaced apart generally vertically oriented bear-
ing faces of the first and second adapter parts are
immediately adjacent one another so that the plural
spring loaded electrical counter contacts of the second
adapter part contact face are in direct physical contact
the plural strip type electrical contacts of the first
adapter part contact face to provide electrical commu-

nication between and through the first adapter part and
the second apart between the USB plug and the inter-
face.

2. The adapter of claim 1 and wherein the magnet of the

first adapter part 1s positioned within the contact face of t.

1C

first adapter part and laterally outward of the at least one

electrical contact;

the magnet of the second adapter part 1s positioned within
the contact face of the second adapter part and laterally
outward of the at least one electrical counter contact;
and

the magnet 1n the first adapter part and the magnet 1n the
second adapter part are aligned within the contact faces
so as to be magnetically attracted to one another.

3. The adapter of claim 1 further comprising:

two magnets within the contact face of the first adapter
part, each magnet laterally outward of the at least one
strip type electrical contact and laterally outward of the
at least one shielding contact;

two magnets within the contact face of the second adapter
part, each magnet laterally outward of the at least one
spring loaded electrical counter contact and laterally
outward of the at least one shielding contact; and

the magnets within the contact face of the first adapter part
and the magnets within the contact face of the second
adapter part are oriented to be magnetically attracted to
the proximate magnet in the complimentary adapter
part when the two adapter parts are magnetically inter-
connected.

4. The connector of claim 1 further comprising:

plural spacedly arrayed electrical contacts carried by the
contact face of the first adapter part; and

plural spacedly arrayed spring loaded electrical counter
contacts carried by the contact face of the second
adapter part.

5. The connector of claim 1 further comprising:

plural spacedly arrayed shielding contacts carried by the
contact face of the first adapter part and the plural
spacedly arrayed shielding contacts are spacedly adja-
cent to and parallel to the at least one electrical contact;
and

plural spacedly arrayed shielding contacts carried by the
contact face of the second adapter part and the plural
spacedly arrayed shielding contacts are spacedly adja-
cent to and parallel to the at least one electrical counter
contact.
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6. The connector of claim 1 and wherein the first adapter
part 1s magnetically interconnected with and magnetically
disconnected from the second adapter part with motion that
1s transverse to the longitudinal axis and 1s not axial along
the longitudinal axis.

7. The connector of claim 1 and wherein the angulated
contact face of the first adapter part 1s parallel to the
longitudinal axis and perpendicular to the two oflset bearing
faces; and

the angulated contact face of the second adapter part 1s
parallel to the longitudinal axis and transverse to the
two spaced apart and oflset bearing faces.

8. An adapter having two complimentary adapter parts
which can be magnetically coupled to each other, the adapter
comprising:

a first adapter part having a first end and an opposing
second end, with a longitudinal axis extending medially
through the first adapter part from the first end to the
second end, the first end of the first adapter part having,
a plug configured for releasable communicative
engagement with a USB port of a first electronic
device, and the second end of the first adapter part
defining a recess step having two generally vertically
ortented spaced apart bearing faces that are oriented
transverse to the longitudinal axis and further having a

generally horizontally oriented contact face that
extends generally along the longitudinal axis and 1s
positioned between the two generally vertically ori-

ented spaced apart bearing faces, the generally hori-
zontally oriented contact face carrying plural spacedly
arrayed strip type electrical contacts and plural shield-
ing contacts positioned parallel to and spacedly adja-
cent the plural strip type electrical contacts, and further
wherein the generally horizontally oriented contact
face of the first adapter part carries magnets laterally
outward of the plural strip type electrical contacts;

a second adapter part having a first end and an opposing
second end, with a longitudinal axis extending medially
through the second adapter part from the first end to the
second end, the second end of the second adapter part
having an interface for releasable communicative
engagement with a second electronic device, and the
first end of the second adapter part defining a recess
step that 1s complementary to the recess step defined by
the first adapter part, the recess step defined by the
second adapter part having two generally vertically
ortented spaced apart bearing faces that are oriented
transverse to the longitudinal axis and further having a
generally horizontally oriented contact face that
extends generally along the longitudinal axis and 1is
positioned between the two generally vertically ori-
ented spaced apart bearing faces, the generally hori-
zontally oriented contact face carrying plural spacedly
arrayed spring loaded electrical counter contacts and
plural shielding contacts positioned parallel to and
spacedly adjacent the plural spring loaded electrical
counter contacts, and further wherein the generally
horizontally oriented contact face of the second adapter
part carries magnets laterally outward of the plural
spring loaded electrical counter contacts; and

the magnets carried within the generally horizontally
ortented contact face of the first adapter part and the
magnets carried within the generally horizontally ori-
ented contact face of the second adapter part are
ortented such that the magnets are magnetically
attracted to one another to cause the first adapter part
contact face and the second adapter part contact face to
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magnetically connect vertically so that the spaced apart
generally vertically onented bearing faces of the first
and second adapter parts are immediately adjacent one
another so that the plural spring loaded electrical coun-
ter contacts of the second adapter part contact face are
in direct physically contact the plural strip type elec-
trical contacts of the first adapter part contact face to
provide electrical communication between and through
the first adapter part and the second apart between the
USB plug and the interface.
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